Vaccination of dogs with a recombinant cysteine protease from the intestine of canine hookworms diminishes the fecundity and growth of worms.
We expressed a catalytically active cysteine protease, Ac-CP-2, from the blood-feeding stage of the canine hookworm Ancylostoma caninum and vaccinated dogs with the purified protease. Dogs acquired high-titer, antigen-specific antibody responses, and adult hookworms recovered from the intestines of vaccinated dogs were significantly smaller than hookworms from control dogs. There was also a marked decrease in fecal egg counts and the number of female hookworms in vaccinated dogs. Ac-CP-2 is expressed by the parasite in the brush-border membrane of its alimentary canal, and anti-Ac-CP-2 antibodies were bound to the gut of hookworms from vaccinated dogs, which suggests that these antibodies were ingested by the parasites with their blood meal. IgG from vaccinated dogs decreased proteolytic activity against a peptide substrate by 73%, which implies that neutralizing antibodies were induced by vaccination. These results indicate that cysteine proteases involved in parasite nutrition are promising candidates as vaccines against hookworm disease.